A prototype tissue engineered blood vessel using amniotic membrane as scaffold.
In this study, we used amniotic membrane (AM), a natural extracellular matrix, as a scaffold for the fabrication of tissue engineered blood vessels (TEBVs). The inner surface of the denuded glutaraldehyde cross-linked AM tube was endothelialized with porcine vascular endothelial cells (ECs) and subjected to a physiological (12 dynecm(-2)) shear stress (SS) for 2 and 4 days. The results showed that after applying SS, an intact EC monolayer was maintained in the lumen surface of the TEBV. The ECs were aligned with their long axis parallel to the blood flow. The immunofluorescent microscopy showed that the intercellular junctional proteins, PECAM-1 and VE-cadherin, were surrounding the EC periphery and were better developed and more abundant in SS-treated TEBVs than the static controls. The Western blot indicated that the expressions of PECAM-1 and VE-cadherin were increased by 72 ± 9% and 67 ± 7%, respectively, after shear stress treatment. The distribution pattern of integrin β1 was mainly at the interface of ECs and AM in static TEBVs but it was extended to the cell-cell junctions after SS treatment. The SS promoted the expression of integrin α(v)β(3) without altering its distribution in TEBV. The results suggest that glutaraldehyde cross-linked AM tube can potentially be used as a scaffold biomaterial for TEBV fabrication. Most importantly, the use of an AM tube shortened the TEBV fabrication.